electric accelerating fields are to be obtained. by replacing the usual "dee" assembly and acceleration chamber by a cavity resonator, similar to types now commonly employed in radar. The use of such a cavity becomes practical only in an iron-less device, because of the limitation imposed by the air-gap in present accelerators.
The maximum orbit radius is to be small. This requires a large guiding magnetic field, but at the same time greatly reduces the volume through which this field must be maintained. It, therefore, appears practicable to immerse the entire accelerator in a liquified gas, such as hydrogen or nitrogen. Cooling the assembly materially reduces ohmic resistance losses in the field windings, and thus simplifies the problem of passing large current pulses. It has also the advantage of increasing the "Q" of the resonator. Within a resonator such as described, it should be possible to obtain exceptionally high accelerating potential drops, of the order of' several hundred thousand volts. This follows from the fact that a cavity resonator is an extremely efticient device, often exhibiting an electrical "Q" greater than 100,000 and consequently requiring a relatively small energy input to produce large internal fields. The upper limit of attainable electric fields within an evacuated cavity should be very high, and will probably be imposed by field emission effects. In the use of such a resonator, it is convenient to employ the cavity itself as the frequency controlling element of a power oscillator, thus eliminating problems of accurate frequency control.
Some small advantage may also be gained from enclosing the particle orbits within a closed conducting surface, iii that this will minimize that part of the radiation losses contributed by low order harmonics. It has been shown, ' ' however, that these harmonics contribute only slightly to the total radiative dissipation. 
